Trimetaphosphatase (TMPase) was biochemically and cytochemically investigated using rat and guinea pig tissues. TMPase was partially purified, and its activity was visualized and measured by the method of Doty et al. (J. Histochem. Cytochem. 25: 1381, 1977), using a dot-blot apparatus. TMPase was salted out in fractions of 60-80% ammonium sulfate. TMPase activity was observed in early protein fractions of Sephadex G-100 column. The molecular weight and pI of the partially purified TMPase were 130KD and 6.1, respectively. Electrophoretically, TMPase and acid phosphatase (ACPase) activities were observed in different bands. The present results clearly demonstrated that TMPase and ACPase are two different proteins. Cytochemically, the TMPase activity was elucidated using an improved method which employs cerium salt as capture agent, and the results were compared with those of the lead-based method. The incubation medium of the cerium-based method contained 20 mM acetate buffer, pH 3.9, 2 mM cerium chloride, 1 mM trimetaphosphate, 5% sucrose, and 0.00015% Triton X-100. The localization of the TMPase activity differed from that of ACPase in all tissues employed. TMPase activity was observed mainly in tubular structures. Using the cerium-based method, nonspecific precipitates were considerably reduced as compared with the lead-based method. (12, 15) . Until now, the lead-based method has been the method of choice for the cytochemical detection of TMPase (18, 22) . Recently, however, methods employing cerium as capture agent are gaining wider acceptance because they produce much less nonspecific precipitate than the lead-based method (10, 19, 20) . The biochemical properties of TMPase were first investigated by Kornberg (11) and by Berg and Gordon (2), but our knowledge of this enzyme is still poor. In this paper we report the partial purification, and the application of the cerium-based method for the cytochemical detection of the enzyme activity. 
Cytochemical Study
The localization of the TMPase activity detected with the cerium-based method was compared with that revealed by the lead-based method. In the fibroblasts of the spiral ligament of the guinea pig inner ear, tubular lysosome-like structures were found in addition to the round lysosomes (Fig. 1) . In the specimens reacted in the lead-based incubation medium of Doty et al. (5), TMPase activity was localized in both the round and the tubular structures (Fig. 2) . No reaction product was observed in the Golgi complex. The distribution pattern of the TMPase activity with the cerium-based method was the same as with the lead- based method. However, the fine granular reaction product of the TMPase activity revealed by the cerium-based method was confined to the lysosomelike structures and nonspecific precipitates were seldom encountered (Fig. 3) . ACPase activity, on the other hand, was only found in some scattered round and tubular lysosomes and in the Golgi complex (Fig.  4) . In the specimens of the HRP tracer experiment , DAB reaction was found in round and tubular structures. The distribution pattern of the DAB reaction coincided with that of TMPase activity (Fig. 5) . In the control specimens, TMPase activity was found in the long tubular structures in the basal cytoplasm of the exocrine acinar cells of rat pancreas (Fig. 6) . These results were consistent with those reported by Oliver and her colleagues (12, 14-16) using the leadbased method. Biochemical Study TMPase was partially purified from guinea pig kidney cortex, and biochemically characterized. The lysosomal proteins were salted out with ammonium sulfate. Strong TMPase activity was detected in the 60-80% fractions (Fig. 7) . The protein was further desalted in a Sephadex G-100 column. TMPase was relatively early eluted and was found in the 15-24 fractions (Figs. 8, 9 ). The molecular weight of TMPase was determined as 130KD by Sephadex G-100 column chromatography (Fig. 10) . Bovine serum globulin (150KD), phosphorylase A (94 KD), bovine serum albumin (68 KD), ovalbumin (43 KD) and trypsin (23.3 KD) were employed as markers for the molecular weight determination. TMPase activity was observed in the 43-46 fractions by ion exchange column chromatography using DEAE-cellulose (Fig.  11) . TMPase and ACPase from guinea pig and rat kidney cortex were electrophoretically analyzed (Fig.  12 ). TMPase and ACPase were found in different bands, and TMPase moved further away than ACPase. The TMPase activity of guinea pig tissue was stronger than that of rat tissue. The ACPase activity of guinea pig tissue, on the other hand, was weaker than that of rat tissue. The pI of the TMPase from guinea pig kidney cortex was determined as 6.1 by Ampholine isoelectric focusing (Fig. 13) (2, 3) ; a complicated reaction which has made difficult its biochemical characterization and, therefore, its purification. In order to assay TMPase activity, we developed a simple method using the dot blot apparatus.
TMPase was adsorbed onto nitrocellulose sheets, and its reaction product, tripolyphosphate, was insolubilized with lead salt on the nitrocellulose sheets. The enzyme activity was visualized with ammonium sulfide. This method permits the direct detection of TMPase activity in tissue and provides an easier and more rapid means for its measurement.
We succeeded in the biochemical characterization of the partially purified TMPase and demonstrated that TMPase and ACPase are two different enzymes.
Further immunohistochemical studies with anti-TMPase antibodies are, however, necessary in order to clarify the function of the TMPase-positive structures.
